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FOREWORD 

This Indian standard was adopted by the Bureau of Indian Standards after the draft finalized by the 
Contimuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional 
Committee had been approved by the Heavy Mechanical Engineering Division Council. 

Transportation of men and material by aerial ropeways is another means of transportation in addition to 
roads and railways. Roads and railways some times involve heavy amount of earth work or civil construc- 
tion. Aerial ropeways overcome this difficulty. In addition, the aerial ropeways have the added advantage 
of surmounting the natural barriers without much difficulty. Due to these advantages aerial ropeways are 
finding greater use in industry. 

Annex A gives a list of standards which may be used in the design and construction of aerial ropeways. 
This list, although not exhaustive, includes standards on raw materials like steels, structural sections, 
equipments such as motors, wire ropes, bearings, components of aerial ropeways, fasteners, design 
parameters, etc. This list is also expected to help the user of an aerial ropeway in the procurement of 
quality product for use during the maintenance of the aerial ropeways. 

This standard was first published in 1980, In the light of the experience gained in the implementation of 
this standard, necessity has been felt to revise this standard to modify the requirements regarding 
transverse loading ratio for carrying rope and also to update the list of the referred standards. 

Nothing in this standard is intended to contravene any provisions of the statutory regulations wherever 
they are in force. 

While preparing this standard, assistance has been derived from ONORM/V4Q0 'Seilschwebebahnen fur 
Material transport (Materialseilbahnen) Bauvorschriften (Aerial ropeway for the transport of 
materials — construction specifications) issued by Austrian Standards Body. 

For the purpose of deciding whether a particular requirement of the standard is complied with, the value, 
observed or calculated, expressing the result of a test shall be rounded off in accordance with IS 2 'Rules 
for rounding off numerical values (revised)'. The number of significant places retained in the rounded off 
values should be the same as that of the specified value in this standard. 
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Indian Standard 

AERIAL ROPEWAYS FOR TRANSPORT OF 

MATERIAL — CODE OF PRACTICE FOR 

DESIGN AND CONSTRUCTION 



(First Revision) 



1 SCOPE 



1.1 This standard covers code of practice to be 
followed in the construction and design of bicable 
aerial ropeways with either circulating or to- 
and-fro operation used in transportation of goods 
and having one of the following characteristics: 

a) A motor of minimum 7.5 kW power or any 
other prime mover with equivalent power. 

b) Suitable for transportation of net individual 
mass of 250 kg minimum. 

1.2 This standard does not apply to ropeways 
used in agriculture and forestry. 

2 REFERENCES 

The Indian Standards listed in Annex A are neces- 
sary adjuncts to this standard. 

3 TERMINOLOGY 

3.0 For the purpose of this standard, the terminol- 
ogy given in IS 7649 together with the following 
definitions shall apply. 

3.1 Direction of Movement 

A right (left) ropeway is a system with circulating 
operation in which, when viewed from the station, 
the outgoing carriage is on the right (left) line. 

3.2 Position of Hauling Rope and Carrier 

3.2.1 For high hauling rope position, the hauling 
rope is connected ^ibove the carrier. In the case of 
low hauling rope position, the hauling rope is 
positioned below the carrier. 

3.2.2 In case of tramway system, the hauling rope 
position is always below the carrier. 

3.3 Location of Hauling Rope and Carrying Rope 

In the top location, the hauling rope is connected 
to the hanger/carriage above the carrying rope. In 
the bottom location, the hauling rope is positioned 
on the hanger/carriage below the carrying rope. 



4 GENERAL DESIGN 

4.1 Constructional Requirements 

4.1.1 Line Guide 

On the ground plan, the transport path shall be 
straight between two successive stations. However, 
in special cases, deflections of up to two percent per 
support may be made provided the supports are 
located in a very gentle arc having a minimum 
radius of 5 000 m. 

4.1.2 Limiting the Carrying Rope Section 

The maximum difference of the rope tensions 
within one section, caused by the difference in 
height and the friction of the rope in all saddles, 
shall not exceed: 

0.15(1 4- tana m ).5min 
where 

Smin = minimum rope tension; 

am * mean angle of inclination (slope) of the 

carrying wire rope section; and 
0.15 (1 + tan a m ) shall not exceed 0.3. 

4.1.2.1 Here the rope friction can be taken into 
account with a friction coefficient of 010. 

4.1.3 Limiting the Hauling (Traction) Rope Section 

Length of the hauling rope section shall be 
decided on the basis of the actual design require- 
ments based on system capacity, terrain, 
workability provided that using standard criteria, 
differnt safety aspect of the hauling rope laid 
down in appropriate standards are adhered to. 

4.1.4 Construction Materials 

All the materials used shall meet with the require- 
ments laid down in the relevant Indian Standards. 
A list of relevant Indian Standards is given in 
Annex A. 

4.1.5 Ground Clearance 

The minimum ground clearance, that is, the dis- 
tance between the ground and the lowest moving 
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portion of a ropeway (bottom of the car or hauling 
rope) (also see 4.7.2,2) shall be as given below 
under the most unfavourable conditions like 
snow, swing of carriages, etc: 

Over national highways 6 m 

Over other vehicular roads 4.5 m 

Over footpaths frequented by 2.5 m 

pedestrians 

Over areas where traffic is not 2.5 m 

allowed to pass 

4.1.5.1 In case of crossings with overhead electric 
lines, railway lines, navigational passage, the net 
clearance shall be as specified in respective 
statutory provisions. These clearances shall be 
under the most unfavourable conditions of snow, 
^wing of carriages, etc. 

4.1.5.2 Based on types of carriages and site situa- 
tions, the clearances specified in 4.1.5 may be 
modified as agreed between concerned authorities 
in case of bicable totally enclosed carriages. 

4.1.5.3 In case it is not possible to fulfil the condi- 
tions laid down in 4.1.5, the area shall be cordoned 

off. 

4.1.6 Side Space 

Swinging ropes and carriers shall be at a minimum 
distance of three metres from objects not belonging 
to the ropeway installation. 

4.1.7 Position of Carrying Rope Tensioning Device 

The counter weight (tensioning weight) shall be 
preferably at the lowest point of a carrying rope 
section. In the case of flat ropeways, the loaded side 
(the line with the loaded car) shall be preferably 
operated from the anchoring towards the tension- 
ing devices. 

4.1.8 Position of the Hauling Rope Tensioning 
Device and Drive 

The hauling rope tensioning device shall 
preferably be at that end of each hauling rope 
section where the minimum hauling rope tension 
occurs. The drive shall be so located that the 
hauling rope line with higher load generally 
moves up onto the driving sheave or moves away 
from it in case of downhill ropeway taking into 
effact the cumulative tension aspect. 

4.2 Line Construction 

4.2.1 Trestle Structure Clearance 

A minimum clearance of 20 cm shall be provided 
between the extreme point of the trestle and the 
carrier in its extreme swing position. If the loaded 
carriers are on one side, an extra margin of 15 
percent minimum shall be taken into account. 



4.2.2 Track Width 

The track width is the distance between the two 
carrying wire rope lines. It is determined either 
by 4.2.1 or by the condition that the clearance be- 
tween opposite swinging carriers shall be minimum 
40 cm; of the two values obtained above, the higher 
value shall be used as track width. For longer spans 
the track width shall be correspondingly increased. 

4.2.2.1 This assumes adequate clearances at 
station or where passage of men is involved. 

4.2.3 Radius of the Support Saddles 

The radius of the support saddles shall have a min- 
imum ratio of 100 with rope diameter. This ratio 
may be reduced to 70 in case of portable equipment. 

4.2.4 Stability Calculation for the Supports 

The stability calculations shall be based on the 
following: 

a) The weight and pressure of all ropes in the 
vertical plane passing through the rope axis. 

b) A coefficient of friction of 0.10 for locked 
coil ropes and 0.15 for stranded wire ropes 
between ihe wire ropes and the shoe in 
bronze or similar material. For steel shoes 
these coefficients shall be increased by 20 
percent. For other special liners, the coeffi- 
cient of friction shall be as agreed between 
the purchaser and manufacturer. 

c) Here it must be taken into account that the 
rope friction for the two track rope lines can 
act both in the same direction as well as in 
the opposite directions. 

d) Wind action with wind pressure values as 
specified in IS 875 (in five parts) and taking 
the effects of form and shape of structures 
into consideration. Where wind velocity fre- 
quently exceeds 150 km/h, the maximum 
value of the wind pressure in the area under 
consideration shall be taken into account. 

e) Effects of seismic load on structures. 

f) Weight of loaded/unloaded carriers. 

g) Weight of trestle. 

h) Load due to snow or ice. 

j) Under most unfavourable conditions of 
loading at any time, the trestle shall have a 
factor of safety of 1.5 to overturning, 
displacement, lifting, sliding or subsidence 
without assistance. 

k) For calculating wind action on the wire 
ropes, the surface area to be considered 
shall be the diametral surface of the wire 
rope multiplied by the factor C w = 0.7. For 
snowbound areas, the value of C w shall be 
taken as 1.1. 
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m) For ropeway system being built on terrain 
likely to have snow and specially those with 
towers on inclined terrain, effects of snow 
glide and creep forces shall be taken into 
account in the design of line structure. In 
such terrain if steel line structures are 
proposed, it shall be ensured that it has 
adequate charpy notch value at the sub-zero 
condition appropriate for that ropeway 
system. 

4.3 Ropes, Sheaves, Rollers and Pulleys 

4.3.1 Rope Construction 

Ropes and connecting equipment shall conform to 
the relevant Indian Standards. A list of such Indian 
Standards is given in Annex A 

4.3.2 Safety 

At maximum load during service, the factor of 
safety, that is, the ratio of minimum breaking load 
of rope and the maximum rope tension in service 
or if agreed to between purchaser and manufac- 
turer, the direct rope tension, shall not be less than 
the following values: 

Carrying rope(bicable) 3.0 

Hauling rope for both 4.5 

monocable and bicable 



Tension rope for bicable 
and monocable 

Signalling and telephonic 
cables 



5.0 



3.3 



4.3.2.1 For portable and temporary aerial 
ropeways the factor of safety shall be as agreed 
between purchaser and manufacturer. 

4.3.3 Transverse Loading Ratio 

The design of the ropeway shall meet the following 
requirements and the values shall not be exceeded: 

a) For carrying ropes 

Ratio between the load per carriage 1/80 
wheel and minimum tension of rope in 
service 

The carriage wheel load shall include 
the maximum clip pressure due to the 
haulage rope arising out of maximum 
breakover angle of haulage rope at grip, 
on the line. 

b) For hauling ropes with fixed grips 

1) For haulage-cum-carrier ropes 1/20 
with single fixed grip, ratio between 
the load on the grip on account of 
loaded carrier, and the minimum 
tension of the rope. 



2) For haulage-cum-carrier rope with 4/5 
twin grips, the ratio between the 
load per grip on account of loaded 
carrier and the minimum tension of 
the rope. 

The load on each grip, however, 
shall be considered to be 0.6 times 
of the total load. 

c) For hauling ropes with detachable grip 

The product of the two ratios con- 0.15 
sidered for hauling ropes with fixed 
grips 

4.3.4 Groove Radius 

In the case of unlined rope rollers, the groove 
radius may exceed the rope radius by a maximum 
amount of 10 percent. 

4.3.5 Sheave diameter 

The diameter of sheaves around which the rope 
passes shall have a minimum ratio of 80 with the 
diameter of the rope and 800 with the diameter of 
the wire (referred to the strongest outer wire). For 
portable installations, the above values may be 
reduced to 60 and 550 respectively. 

4.3.5.1 The diameter of tensioning rope pulleys 
may have a ratio of 40 with the rope diameter for 
ropeways with to-and-fro operation and 30 with 
circulating operation; however, the pulley diameter 
shall, at the same time, have a minimum ratio of 500 
with the wire diameter. 

4.3.6 Roller Deflection Angle 

The deflection of the hauling rope on each roller 
shall not exceed 10 percent (4.5°). This assumes 
that the load permissible per roller is with in the 
allowed limits. 

4.4 Ropeway Carriers 

4.4.1 Carriages 

Four roller carriage shall be preferred. They shall 
be designed such that there is a uniform distribu- 
tion of pressure on all the roller and also meet the 
requirements of 4.3.3. In the case of portable instal- 
lations, two roller carriages may also be used. 

4.4.2 Safety of Grips Connecting Hauling Rope to 
Carrier 

At maximum slope of the ropeway, under the most 
unfavourable friction conditions, a minimum safety 
factor of 1.5 shall be maintained against slippage 
between the hauling rope and the carrier hauling 
rope grip. 
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4.5 Drive 

4.5.1 LoopingAngle 

The hauling rope shall loop around the driving 
sheave with an angle not less than 160. 

4.5.2 Rope Sheaves 

All rope sheaves shall have a minimum safety factor 
of four against breaking taking into account the 
dynamic effects. 

4.5.3 Safety Against Slipping of Hauling Rope 

The driving sheave shall take up the tangential 
(circumferential) force with a minimum safety fac- 
tor against slipping, taking into account the starting 
and braking. For checking the safety against slip- 
ping, the following friction coefficients shall be 
taken as basis: 



for unlined groove 

for lined groove: 

leather lining 

rubber and steamed 
hard wood lining 

aluminium lining 



0.10 

0.16 

0.24 to 0.30 1} 

0.30 to 0.40 



4.5.3.1 The friction coefficient of all other lining 
materials shall be certified. 

4.5.4 Braking 

Each drive shall be equipped with two brakes 
acting independently of each other. One of these 
shall be automatic. One brake shall act directly 
on the driving sheave. It can be a handbrake 
provided the other brake, acting on the drive 
shaft, is automatic. Ropeways with to-and-fro 
operation shall have shoe brakes. 

4.5.5 Inspection and Replacement of Rope 

Proper arrangements shall be made for inspection 
and lubrication of the ropes. Guidelines specified 
in IS 3973 shall be followed. The ropes shall be 
discarded in accordance with the stipulations 
specified in IS 3973. 

4.6 Station Structure 

4.6.1 Stability Calculation 

For the calculation of the station structure the 
provisions of the relevant Indian Standards as 
applicable to industrial buildings shall be ap- 
plicable in addition to those required for ropeway. 

4.6.2 For calculating the load for the bearing struc- 
ture of the overhead shunt rails and for the rails 



1 ^The higher values apply only with a strict calculation taking into 
account the most unfavourable values of the tangential force. 



themselves it shall be assumed that fully loaded 
carriages are one behind the other. 

4.6.3 Arrangement of Overhead Shunt Rail 

Overhead shunt rail shall be so arranged that when 
the carriers are on the shunt rail, the side clearance 
between the space occupied by the vehicle and fixed 
obstacles belonging to the installations shall be not 
less than 0.40 m measured towards the interior of the 
line and one metre measured towards the outside. If 
the vehicles are not guided, the values shall be main- 
tained even when the carriers are swung to the maxi- 
mum inclined position. 

4.6.4 Telephone Arrangement 

The stations shall be telephonically connected to 
each other. 

4.6.5 Protective Earthing 

The ropeway shall be earthed for protection against 
atmospheric charge and discharge. 

4.6.6 Structures shall be generally fabricated using 
either welding or rivetting processes. Bolts, if used, 
shall have antivibration locking arrangements such 
as locknuts, nylocks nuts, etc, to avoid loosening 
during service. The fasteners used shall preferably 
be galvanized. 

4.6.6.1 During design of the structures due 
considerations shall be given to fatigue, impact and 
sub-zero effect specified in related clauses of 
IS 800, IS 807 and IS 875 (in five parts). 

4.7 Crossing with Traffic lines 

4.7.1 General 

a) All heavy traffic lines (railways, roads and 
industrial areas) shall have protective 
structures. 

b) All other traffic paths (connecting cracks, 
field paths, etc) shall have warning boards. 

c) At the place of crossing with railways, the 
protective structures shall be designed to 
offer protection against a falling ropeway 
carrier; in the case of crossing with roads 
and industrial areas, the protective struc- 
tures shall be designed to offer protection 
against falling material, that is, conveyed 
and failing of the ropes. 

d) The protection bridges shall be made of 
steel, concrete, wood, guard net or a suitable 
combination of these. Suitably painted yel- 
low/black stripes warning boards shall be 
provided on them. 

4.7.2 Protection Bridges 

4.7.2.1 The protective surface of the protective 
bridges shall be located as close as possible to and 
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below the lower edge of ropeway car in case of 
ropeway passing above the obstruction. In case of 
ropeway passing under the high tension line the 
clearance shall be measured from the highest point 
in the ropeway carriage. The width of the protective 
bridges must be such that even if a side wind swings 
the car and parts fall from it they can be securely 
caught. 

4.7.2.2 Top level of the deck or net shall be such 
that the moving carriers, even if two numbers are 
bunched, shall not touch or hit under the worst 
conditions of sag, a fallen bucket (or bucket and 
hanger) left uncleared on the deck. 

4.7.2.3 The clearances under the protective 
bridges shall be as specified in 4.1.5, 4.1.5.1 and 
4.1.5.2. 

4.7.2.4 The load due to deadweight, snow and wind 
shall be taken in accordance with relevant Indian 
Standards. A list of relevant Indian Standards is 
given in Annex A 

4.7.2.5 If a fall of a carrier has to be taken into 
account, then the non-elastic impact of its heaviest 
single part (carriage or hanger or bucket together 
with the conveyed material) shall be taken into 
account for the calculation of the directly hit sup- 
porting structure (covering, transverse beam). If 
only falling material that is conveyed has to be 
taken into account then this shall be done by assum- 
ing a static load of 100 dapa over the entire bridge. 

4.7.2.6 The safety factor for the directly hit sup- 
porting structure (covering, transverse beam) shall 
be minimum 1.5. For other parts it shall be mini- 
mum two. Taking into consideration the loading by 
dead weight, snow and wind, the safety factor shall 
not be less than three. 



4.7.3 Protective or Guard Net 

4.7.3.1 The guard net shall be located below the 
lower edge of the ropeway carrier and as near to it 
as possible. 

4.7.3.2 The guard net shall be supported by 3 or 4 
carrying ropes anchored securely at both ends or 
tensioned by weights on one side. 

4.7.3.3 For short nets a series of buffer springs shall 
be provided in all cases at each of the two, carrying 
rope ends in order to assure moderate tension 
increase in the carrying rope if a carrier falls. 

4.7.3.4 For binding the carrying rope in the region 
of the net, steel cross bars shall be located at 3 to 
4 m distance. 

4.7.3.5 To prevent objects fallen on the net.from 
rolling sideward, the ends of the cross bars shall be 
bent up by 60° over a length of one metre. 

4.7.3.6 The bent up ends of the cross bars shall be 
connected by a railing rope. 

4.7.3.7 Once the lattice is formed of the ropes and 
the cross bars, two galvanized steel wire nets shall 
be placed on it. The first net shall be of steel wires 
of minimum 3 mm diameter and 3 to 8 cm mesh 
width. Over this a second net of fine mesh with 1 to 
2 cm width, according to the type of material 
conveyed, shall be placed. 

4.7.3.8 The nets shall be fastened with strong 
galvanized binding wires to the suspension ropes, 
the railing ropes and the cross bars. 

4.7.3.9 The snow load can be taken as 0.3 kPa and 
thewind load as two-third of the value it, applicable 
for the protection bridge. 

4.7.3.10 While considering a falling carrier, the 
load assumption and the safety factor shall be in 
accordance with 4.7.2.6. 
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ANNEX A 

(Clauses Foreword, 2 5 3.0. 4.1,4. 4.3.1 and 4.7.2.4) 

LIST OF INDIAN STANDARDS RELATED TO AERIAL ROPEWAYS 



IS No. 



A-l STANDARDS FOR RAW MATERIALS 
A-l.l Aluminium and Aluminium Alloys 



IS No. 



617 : 1994 



733 ; 1983 



738 : 1977 



2525 : 1982 



Title 

Aluminium and aluminium alloy 
ingots and castings for general 
engineering purposes (third 
revision) 

Wrought aluminium and 
aluminium alloy bars, rods, and 
sections for general engineering 
purposes (third revision) 

Wrought aluminium alloy drawn 
tube for general engineering 
purposes (second revision) 

Dimensions for wrought 
aluminium and aluminium alloys, 
wire (first revision) 

Dimensions and tolerances for 
wrought aluminium and 
aluminium alloy drawn round 
tube (second revision) 
Dimensions for wrought 
aluminium and aluminium alloy 
bar, rod and section (first revision) 

Code for designation of 
aluminium and its alloys 

Dimensions for wrought 
aluminium and aluminium alloys, 
extruded hollow section (first 

revision) 

A- 1.2 Standards for Cast Iron, Cast Steel, Steel 
and Steel Products 



2678 : 1987 



3965 : 1981 



6051:1970 



6477 : 1983 



IS No. 



210 : 1993 



276 : 1992 



808 : 1989 



811:1988 



1030 : 1989 



Title 

Grey iron castings (fourth revision) 

Austenitic manganese steel 
castings (fourth revision) 

Dimensions for hot-rolled steel 
beam, column, channel and angle 
sections (third revision) 

Cold formed light gauge 
structural steei sections (revised) 

Carbon steel castings for general 
engineering purposes (fourth 
revision) 



1161 : 1979 



1239 



(Part 1) : 1990 



(Part 2) : 1992 



1570 : 1961 



(Part 1) : 1978 



(Part2/Secl) 
T979 " 



(Part2/Sec2) 
1988 



(Part 3) : 1979 



(Part 4) : 1988 



(Part 5): 1985 



(Part 7): 1992 



1730 : 1989 



1732 : 1989 



1852 : 1985 



1864 : 1979 



1871 



Title 

Steel tubes for structural 
purposes (third revision) 

Mild steel tubjes, tubulars and 
otter wrought steel fittings 

Mild steel tubes (fifth revision) 

Mild steel tubulars and other 
wrought steel pipe fittings (fourth 
revision) 

Schedules for wrought steels for 
general engineering purposes 

Steels specified by tensile and/or 
yield properties (first revision) 

Carbon steels (unalloyed steels). 
Section 1 Wrought products 
(other than wire) with specified 
chemical composition and related 
properties (first revision) 

Carbon steels (unalloyed steels), 
Section 2 Carbon steel wires with 
related properties (first revision) 

Carbon and carbon manganese 
free cutting steels (first revision) 

Alloy steels (alloy constructional 

and spring steels) with specified 

chemical composition and 

mechanical properties (first 

revision) 

Stainless and heat resisting steels 

(second revision) 

Steels for elevated temperature 
service (creep resistant steels) 

Steel plate, sheets, strips and flats for 
structural and general engineering 
purposes — Dimensions (second 
revision) 

Dimensions for round and square 
steel bars for structural and 
general engineering purposes 
(first revision) 

Rolling and cutting tolerances for 
hot-rolled steel products (fourth 
revision) 

Hot rolled steel L-sections for 
shipbuilding (first revision) 

Commentary on Indian Standard 
schedules for wrought steels 
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IS No. 



(Part n : 1987 




(Part 2) : 1987 




(Part 3) : 1987 






1977 : 1975 








2049 : 1978 








2062 : 1992 








2107 : 1977 








12108:1977 




12640:1977 




2644 : 1989 








2707 : 1989 








13444 : 1987 




3502 : 1994 








3601 : 1984 




3954 : 1991 





4899 : 1991 



4923 : 1985 



8500 : 1991 



Title 

Steels specified by Tensile and/or 
yield properties [Complementary 
to IS 1570 (Part 1) : 1978] (first 
revision) 

Carbon steels (unalloyed steels) 
[Complementary to IS 1570 
(Part 2) : 1979] (first revision) 

Carbon and carbon manganese 
free cutting steels [Comple- 
mentary to IS 1570 (Part 3) : 1979] 
(first revision) 

Structural steel (ordinary quality) 
(second revision) 

Colour code for the identification 
of wrought steels for general 
engineering purposes (first 
revision) 

Steel for general structural 
purposes (fourth revision) 

Whiteheart malleable iron 
castings (first revision) 

Blackheart malleable iron 
castings (first revision) 

Pearlitic malleable iron castings 
(first revision) 

High tensile steel castings for 
general engineering and structural 
purposes (fourth revision) 

Carbon steel castings for surface 
hardening (third revision) 

Corrosion resistant alloy steel 
and nickel based castings for 
general applications (second 
revision) 

Steel chequered plates (second 
revision) 

Steel tubes for mechanical and 
general engineering purposes 
(first revision) 

Hot-rolled steel channel sections 
for general engineering purposes 
(first revision) 

Ferritic and martensitic steel 
castings for use at low 
temperatures (second revision) 

Hollow steel sections for 
structural use (first revision) 

Structural steel — Microalloyed 
(medium and high strength 
qualities) (first revision) 



IS No, Title 

1986 I Technical delivery conditions for 
steel castings (second revision) 

18910:19781 General technical delivery 
requirements for steel and steel 
products 

A-1.3 Standards for Welding 



IS No. 
1812 : 1957 



816 : 1969 



1817 : 1966 



817 ( Part 1 ) J 
1992 



818 : 1968 



1819 : 1957 



822 : 1970 



1024 : 1979 



11179 : 1967 



1261 : 1959 



1323 : 1982 



11393 : 1961 
12811:1987 



12812 : 1993 



Title 

Glossary of terms relating to 
welding and cutting of metals 

Code of practice for use of metal 
arc welding for general 
construction in mild steel (first 
revision) 

Code of practice for training and 
testing of metal arc welders 
(revised) 

Code of practice for training and 
testing of metal arc welders: 
Part 1 Manual metal arc welding 
(second revision) 

Code of practice for safety and 
health requirements in electric 
and gas welding and cutting 
operations (first revision) 

Code of practice for resistance 
spot welding for light assemblies 
in mild steel 

Code of procedure for inspection 
of welds 

Code of practice for use of 
welding in bridges and structures 
subject to dynamic loading (first 
revision) 

Equipment for eye and face 
protection during welding (first 
revision) 

Code of practice for seam welding 
in mild steel 

Code of practice for oxy-acetylene 
welding for structural work in 
mild steel (second revision) 

Code of practice for training and 
testing of oxy-acetylene welders 

Recommendations for manual 
tungsten inert-gas arc-welding of 
stainless steel (first revision) 

Recommendation for manual 
tungsten inert-gas arc-welding of 
aluminium and aluminium alloys 
(first revision) 



IS 9706 : 1997 



IS No. 



3016 : 1982 



3600 



(Part 1) : 1985 



(Part 2) : 1985 



(Part 3) : 1984 



(Part 4) : 1984 I 



I (Part 5): 1983 1 



(Part 6): 1983 



(Part 7) : 1985 



(Part 8) : 1985 



(Part 9^: 1985 



3613 : 1974 



4353 : 1995 



4943 : 1968 



5139 : 1995 



5530 : 1987 



6916 : 1973 



7307 



(Part 1) : 1974 
7310 



(Part 1) : 1974 



Title 

Code of practice for fire 
precautions in welding and 
cutting operations (first revision) 

Methods of testing fusion welded 
joints and weld metal in steel 

Cruciform fillet weld tensile test 
(second revision) 

Beam impact (charpy V-notch) 
test (second revision) 

Transverse tensile test (second 
revision) 

Longitudinal tensile test on 
cylindrical weld metal test pieces 
on butt welds (second revision) 

Transverse root and face bend test 
on butt welds (second revision) 

Transverse side bent test on butt 
welds (second revision) 

Longitudinal root and face bend 
test on butt welds (second 
revision) 

Nick break test and fillet weld 
fracture test (second revision) 

Macro and micro examination 
(second revision) 

Acceptance test for wire-flux 
combination for submerged arc 
welding (first revision) 

Submerged-arc welding of mild 
steel and low alloy steels — 
Recommendations (first revision) 

Assessment of butt and fillet 
fusion welds in steel sheet, plate 
and pipe 

Procedure for repair of cast iron 
castings by oxy-acetylene and 
manual metal arc welding — 
Recommendations (first revision) 

Recommendations for 

production, rectification and 
repair of steel castings by metal 
arc welding process (first revision) 

Code of practice for fabrication 
welding of steel casting 

Approval tests of welding 
| procedures: Part 1 Fusion 
welding of steel 

Approval testing of welders 
]working to approval welding 
procedure: Part 1 Fusion welding 
of steel 



IS No. 
7318 



Title 



(Part 2): 1974 



Approval tests for welders when 
welding procedure approval is not 
required 

(Part 1) : 1974~l Fusion welding of steel 

TIG or MIG welding of 
aluminium or its alloys 

Recommendations for metal arc 
welding of carbon and carbon 
manganese steels 

A-2 STANDARDS FOR DESIGN AND SAFETY 



9595 : 1980 



IS No. 



800 : 1984 



801 : 1975 



802 



IfPart n : 1977 1 




(Partl/Sec2): 


1992 


(Part 2): 1978 




(Part 3): 1978 


1806:1968 








1807 : 1976 








4000 : 1992 





4573 : 1982 
4594 : 1968 



6511 : 1972 



Title 

Code of practice for general 
construction in steel (second 
revision) 

Code of practice for use of cold 
formed light gauge steel 
structural members in general 
building constructions (first 
revision) 

Code of practice for use of 
structural steel in overhead 
transmission line towers 

Loads and permissible stresses 
(second revision) 

Material, loads and permissible 
stress, Sec 2 Permissible stress 
(third revision) 

Fabrication, galvanizing, 
inspection and packing 

Testing 

Code of practice for use of steel 
tubes in general building 
construction (first revision) 

Code of practice for design, 
manufacture, erection and testing 
(structural portion) of cranes and 
hoists (first revision) 

High strength bolts in steel 
structures — Code of practice 
(first revision) 

Power driven mobile cranes (first 
revision) 

Code of practice for design of 
portal and semi-portal wharf 
cranes (electrical) 

Range of preferred safe working 
loads for cranes, lifting appliances 
and related excavator equipment 
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A-3 STANDARDS ON CORROSION 
PROTECTION 



IS No 



Title 



9047 



IS No, 

13531:19831 

13618:19661 



4180:1967 



4777 : 1968 



5555 : 1970 



6005 : 1970 



Title 

Glossary of terms relating to 
corrosion of metals (first revision) 

Phosphate treatment of iron and 
steel for protection against 
corrosion 

Code of practice for corrosion 
protection for light gauge steel 
sections used in building 

Performance tests for protection 
schemes used in protection of 
light gauge steel against corrosion 

Code of procedure for conducting 
field studies on atmospheric 
corrosion of metals 

Code of practice for phosphating 
of iron and steel 



8221 : 1976 



8629 



(Part 1) : 1977 



Code of practice for corrosion 
prevention of metal and metal 
components in packages 

Code of practice for protections 
of iron and steel structures from 
atmospheric corrosion 

General principles of corrosion 
and its prevention 

I (Part 2^ : 1977 I Pretreatment 

I (Part 3): 1977 I Protection schemes 

A-4 STANDARDS FOR MECHANICAL 
COMPONENTS 

A-4.1 Standards on Aerial Ropeways 



IS No, 
5228 : 1969 



5229 : 1969 



5230 : 1969 



7649 : 1975 



(Part 1) : 1979 



9228 : 1979 



19413 : 1980 
19454 : 1980 



Title 

Code of practice for construction 
of continuous movement 
monocable ropeways with fixed 
grips intended for transportation 
of passengers 

Code of practice for construction 
of continuous movement 
monocable ropeways with 
automatic grips intended for 
transportation of passengers 

Code of practice for construction 
of continuous to-and-fro 
movement bicable ropeways 
intended for transportation of 
passengers 

Glossary of terms used in 
connection with aerial ropeways 
and cableways 



Data sheet for aerial ropeways 
and cableways 

Data to be supplied by intending 
purchaser for aerial system for 
transportation of goods 

(Part 2) : 1980 | Data to be supplied by intending 
purchaser for aerial system for 
transportation of passengers, 
surface 

I (Part 6) : 1980 I Data to be supplied by intending 
purchaser for aerial system for 
transportation of forestry 
products 

Mono seat chairs for chairlifts 
used in winter sports 

Rope guide rollers for haulage 
ropes of bicable aerial ropeways 
for transportation of goods 

Bicable load carrier for aerial 
ropeways 

A-4.2 Standards on WireRopes and Wire Products 

Title 

Fibre cores for steel wire ropes 
(second revision) 

Galvanized steel wire strand for 
signalling purposes (first revision) 

Thimbles for wire ropes (first 
revision) 

Buldog grips — Specification 
(second revision) 

Glossary of terms relating to wire 
ropes (first revision) 

Drop forged sockets for wire 
ropes for general engineering 
purposes (first revision) 

Rigging screws and stretching 
screws (first revision) 

Recommendations for socketing 
of wire ropes 

Socketing with zinc (first revision) 

Socketing with white metal (first 
revision) 

Code of practice for the selection, 
installation and maintenance of 
wire ropes (first revision) 

Method for splicing of wire ropes 

Hand splicing of wire ropes 

Wire rope sling legs with ferrule 
secured eye terminals 



IS No. 




11804 : 1982 1 




12265 : 1978 




2315 : 1978 








2361 : 1994 




2363 : 1981 








2485 : 1979 








3121 : 1981 




3937 




IfPart 1) : 1974 1 




(Part 2): 1974 




1 


13973 : 1984 



5245 

(Part 1) : 1969 

(Part 2) : 1971 



IS 9706 : 1997 



IS No. 



6594 : 1977 



10891 



(Part 1) : 1984 I 



(Part?): 1986 

A-4.3 Standards on Fasteners 



Title 

Technical supply conditions for 
steel wire ropes and strands (first 
revision) 

Steel wire ropes for aerial 
ropeways 

Haulage ropes 

Track ropes 



IS No. 



Title 



IS No. 
549 : 1974 
1363 



(Part 1) : 1992 



(Part 2) : 1992 



(Part 3) : 1992 



1364 



(Part 1) : 1992 



(Part 2) : 1992 



(Part 3) : 1992 



1367 



(Part 1) : 1980 



(Part 2) : 1979 



(Part 3) : 1991 



(Part 5) : 1980 



(Part 6) : 1994 



(Part 7) : 1980 



(Part 8) : 1992 



Title 

Split pins (second revision) 

Hexagon head bolts, screws and 
nuts of product grade C 

Hexagon head bolts (size range 
M5 to M64) (third revision) 

Hexagon head screws (size range 
M5 to M64) (third revision) 

Hexagon nuts (size range M5 to 
M64) (third revision) 

Hexagon head bolts, screws and 
nuts of product grade A and B 

Hexagon head bolts (size range 
M1.6 to M64) (third revision) 

Hexagon head screws (size range 
M1.6 to M64) (third revision) 

Hexagon nuts (size range M1.6 to 
M64) (third revision) 

Technical supply conditions for 
threaded steel fasteners 

Introduction and general 
information (second revision) 

Product grades and tolerances 
(second revision) 

Mechanical properties and test 
methods for bolts, screws and 
studs with full loadability (third 
revision) 

Mechanical properties and test 
methods for set screws and similar 
threaded fasteners not under 
tensile stresses (second revision) 

Mechanical properties and test 
methods for nuts with specified 
proof loads (second revision) 

Mechanical properties and test 
methods for nuts without specified 
proof loads (second revision) 

Mechanical and performance 
properties for prevailing torque 
type steel haxagon nuts (second 
revision) 



(Part 9) : 1979 Surface discontinuities on bolts, 
screws and studs (second revision) 

If Part 10) : 1979 I T Surface discontinuities on nuts 
(second revision) 

|(Part 12) : 1981 1 Phosphate coatings on threaded 
fasteners (second revision) 



(Part 13) : 1983 | Hot-dip galvanized coatings on 
threaded fasteners (second 
revision) 

19841 Stainless steel threaded fasteners 
(second revision) 



kPart 14) : 



1929 : 1982 



12155 : 1982 1 



2585 : 1968 



l(Part 16) : 1979 I Designation system and symbols 
(first revision) 

(Part 18) : 1979 | Marking and mode of delivery 
(second revision) 

Hot forged steel rivets for hot 
closing (12 to 36 mm diameter) 
(first revision) 

Cold forged solid steel rivets for 
hot closing (6 mm to 16 mm 
diameter) (first revision) 

Black squares bolts and nuts (dia 
range 6 to 39 mm) and black 
square screws (dia range 6 to 24 
mm) (first revision) 

Methods for sampling of fasteners 
(first revision) 

Cap nuts — Specification (second 
revision) 

Fastner — Single coil rectangular 
section spring washers (second 
revision) 

Hexagonal bolts and nuts (M42 to 
M150) 

High strength structural bolts 
(second revision) 

ISO metric screw threads 

Basic and design profiles (first 
revision) 

Diameter pitch combinations 
(first revision) 

|(Part 3) : 1976 I Basic dimensions for design 
profiles (first revision) 



12614 : 1969 
12687 : 1991 



13063 : 1994 



13138 : 1966 



3757 : 1985 



4218 
I fPartl): 



1976 



(Part 2) : 1976 



KPart 4) 



frPartS) 



KPart 6) 



1976 I Tolerancing system (first revision) 



1979 I Tolerances (first revision) 

Limits of sizes for commercial 
bolts and nuts (dia range 1 to 52 
mm) (first revision) 



1978 
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A-4.4 Standards on searings 



IS No, 



2398 : 1967 



3090 : 1965 



5669 : 1987 



5932 : 1970 



|6453:1984| 
16454:1972 1 



13455:1972 



6456 : 1972 



6457 : 1972 



6458 : 1972 



7461 (Fart 1) 



1993 



Title 

Identification code for rolling 
bearings 

Code of practice for installation 
and maintenance of roiling 
bearings 

General plan of boundary 
dimensions for radial roiling 
bearings (first revision) 

Boundary dimensions for thrust 
ball bearings with flat seats 

Technical supply conditions for 
rolling bearings (first revision) 

Self aligning roller bearings 

Single row radial ball bearings 

Double row radial ball bearings 

Single row cylindrical roller 
bearings 

Double row cylindrical roller 
bearings 

General plan of boundary 
dimensions for tapered roller 
bearings: Part 1 Single row 
bearings (second revision) 



IS No. 

1692:1994 

[694 : 1990 



A-5 STANDARDS ON ELECTRICAL 
COMPONENTS 



A-5.1 Standards for Cables 
IS No. 



TUle 



282 : 1982 



398 



(Part 1) : 1976 



(Part 2): 1976 



(Part 5) : 1992 



H255 : 1983 



3961 



(Part 1) : 1967 



Title 

Paper insulated lead-sheathed 
cables for rated voltage up to and 
including 33 kV (third revision) 

PVC insulated cables for working 
voltages up to and including 1 100 
volts (third revision) 

Code of practice for installation 
and maintenance of power cables 
up to and including 33 kV rating 
(second revision) 

Recommended current ratings 
for cables 

Paper-insulated lead-sheathed 
cables 



KPart2):196T 



Hard drawn copper conductors 
for overhead power transmission 
(second revision) 

Aluminium conductors for 
overhead transmission purposes 

Aluminium stranded conductors 
(second revision) 

Aluminium conductors 

gaivanized steel reinforced 
(second revision) 

fPart 3) : 1976] Aluminium conductors 

aluminized steel reinforced 
(second revision) 

(Part 4) : 1994 | Aluminium alloy stranded 
conductor (aluminium magnesium 
silicon types) (third revision) 

Aluminium conductors — 
Galvanized steel reinforced for 
extra high voltage (400 kV and 
above) (first revision) 



PVC-insuiated and PVC 
sheathed heavy duty cables 

KPart 3) : 19681 Rubber insulated cables 

KPart 4^ : 1968 I Polyethylene insulated cables 

l(Part5^:1968 I PVC insulated light duty cables 

4288:1988 PVC insulated (heavy duty) 
electric cables with solid 
aluminium conductors for 
voltages upto and including 1 100 
volts (second revision) 

Straight through joint l>oxes and 
lead sleeves for paper insulated 
lead-sheathed cables up to and 
including 1 1 kV 

Elastomer insulated cables 

l(Part 1) : 1988 I For working voltages upto and 
including 1 100 V (first revision) 

For working voltages from 3.3 kV 
upto and including 11 kV 

A-5.2 Standards on Electrical Installations 



7093 : 1973 



9968 



(Part 2): 1981 



IS No. Title 

|732 : 1989 1 Code of practice for electrical 
wiring installations (third 
revision) 

900:1992 | Code of practice for installation 
and maintenance of induction 
motors (second revision) 

1944 Code of practice for lighting of 

public thoroughfare 

(Part 1 and 2) : For main and secondary roads 
1970 (Group A and B) (first revision) 

KPart 5) : 1981 I Lighting for grade separated 
junctions, bridges and elevated 
roads (Group D) (first revision) 
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(Part 6): 1981 



|(Part7):198l 



2309 : 1989 



2551 : 1982 



IS No. Title 

Lighting for towns and city 
centres and area of civic 
importance (Group E) (first 
revision) 

Lighting for roads with special 
requirements (Group F)(first 
revision) 

Practice for the protection of 
buildings and allied structures 
against lighting — Code of 
practice (second revision) 

Danger notice plates (first 
revision) 

Code of practice for earthing (first 
revision) 

5216 Guide for safety procedures and 

practices in electrical works 

(Part 1) : 1982 General (first revision) 

(Part 2): 1982 Life saving techniques (first 
revision) 

1 8061 : 19761 Code of practice for design, 
installation and maintenance of 
service lines up to and including 
650V 

A-5.3 Standards on Illumination 



IS No. 



3043 : 1987 



IS No. 



418 : 1978 



897 : 1982 



11913 (Part nl 
1978 



2418 



(Part 2): 1977 



(Part 3) : 1977 



3287 : 1965 



3528 : 1966 



3553 : 1966 



3646 



|(Part 1) : 1992 



Title 

Tungsten filament general service 
electric lamps (third revision) 

Tungsten filament electric lamps 
for railways rolling stock (second 
revision) 

General and safety requirements 
for luminaires: Part 1 Tubular 
fluorescent lamps (second 
revision) 

Tubular fluorescent lamps for 
general lighting service 

(Part 1) : 1977 | Requirements and tests (first 
revision) 

Standard lamp data sheets (first 
revision) 

Dimensions of G-5 and G-13 
bi-pin caps (first revision) 

I (Part 4): 19771 Go and no go gauges for G-5 and 
G-13 bi-pin caps (first revision) 

Industrial lighting fittings with 
plastic reflectors 

Waterproof electric lighting 
fittings 



Title 

Watertight electric lighting 
fittings 

Code of practice for interior 
illumination 

General requirements and 
recommendations for working 
interiors (first revision) 

l(Part 2\ : 19661 Schedule for values of 
illumination and glare index 

Calculations of coefficients of 
utilization by the B2 method 

Dust-proof electric lighting fittings 

Dust-tight electric lighting fittings 

Code of practice for industrial 
lighting 

Tungsten filament miscellaneous 
electric lamps (first revision) 

A-5.4 Standards on Rotating Machines, 
Switchgear, Transformers, etc 



|(Part3):1968 



14012 : 1967 I 
[4013 



1967 



16665 : 1972 



6701 : 1985 



IS No. 

t325 : 1978 I 

H231 : 1974 



fc223:1983 
12253 : 1974 



|3151 : 1982 
4237 : 1982 

4691 : 1985 

4722 : 1992 
4728 : 1975 

18223 : 1976 



Tale 

Three-phase induction motors 
(fourth revision) 

Dimensions of three-phase 
foot-mounted induction motors 
(third revision) 

Dimensions of flange mounted ac 
induction motors (first revision) 

Designations for types of 
construction and mounting 
arrangements of rotating 
electrical machines (first revision) 

Earthing transformers (first 
revision) 

General requirements for 
switchgear and controlgear for 
voltages not exceeding 1 000 V ac 
or 1 200 V dc (first revision) 

Degree of protection provided by 
enclosures for rotating electrical 
machinery (first revision) 

Rotating electrical machines (first 
revision) 

Terminal marking and direction 
of rotation for rotating electrical 
machinery (first revision) 

Dimensions and output ratings 
for foot-mounted rotating 
electrical machines with frame 
numbers 355 to 1 000 
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I (Part 4): 19821 
13947 



875 



IS No, Title 

789 : 1978 1 Values of performance 
characteristics for three-phase 
induction motors 

19320:1979 1 Guide for testing of direct current 
(dc) machines 

10118 Code of practice for selection, 

installation and maintanance of 
switchgear and controlgear 

l(Partn:1982~l General 

I (Part 2): 19821 Selection 

l(Part3):1982l Installation 

Maintanance 

JLow-voitage switchgear and 
control gear 

(Part 1) : 1993 General rules 
(Part 4/Sec 1 ) : Contactors and motor starters, 
1993 Sec 1 Electromechanical 

contactors and motor starters. 

A-6 Standards on Building Construction 

IS No. Title 

456 : 1978 Code of practice for plain and 

reinforced concrete (third 
revision) 

Code of practice for design loads 
(other than earthquake) for 
buildings and structurs 

Deadloads — Unitweights of 
building material and stored 
materials (second revision) 

Imposed loads (second revision) 

Wind loads (second revision) 

Snow loads (second revision) 

Special loads and load 
combinations (second revision) 

Specification for steel doors, 
windows and ventilators (third 
revision) 

Code of practice for design and 
construction of shallow 
foundation on soil (other than 
raft, ring and shell) (second 
revision) 

Steel windows for industrial 
buildings (firstrevision) 

Code of practice for fire safety of 
buildings (general): Details of 
construction (firstrevision) 

Code of practice for fire safety of 
buildings (general) : Exposure 
hazard (firstrevision) 



IS No. 



1646 : 1982 



(Part 1) : 1987 



(Part 2): 1987 



(Part 3) : 1987 



(Part 4) : 1987 



(Part 5) : 1987 
11038 : 1983 I 

11080 : 1995 I 

11361:1978 1 
11642:1989 1 

11643:1988 1 



1892 : 1979 



1904 : 1986 



12440:1975 I 

12974 (Part 3)1 
1992 



12974 (Part 4): 
1979 



3103 : 1975 



3614 (Part 1) 
1966 

4326 : 1988 



4351 : 1976 
4912 : 1978 

4913 : 1968 

5533 : 1969 

6313 

|(Part 1 ) : 1981 | 

KPart2):1981~l 



(Part 3): 198^ 



Title 

Code of practice for fire safety of 
buildings (general) : Electrical 
installations (firstrevision) 

Code of practice for subsurface 
investigations for foundations 
(firstrevision) 

Code of practice for design and 
construction of foundations in 
soils: General requirements (third 
revision) 

Code of practice for daylighting of 
buildings (second revision) 

Design and construction of 
machine foundations — Code of 
practice: Part 3 Foundations for 
rotary type machines (medium 
and high frequency) (second 
revision) 

Code of practice for design and 
construction of machine 
foundations: Part 4 Foundations 
for rotary type machines of low 
frequency (firstrevision) 

Code of practice for industrial 
ventilation (firstrevision) 

Fire-cheek doors : Part 1 Plate, 
metal covered and rolling type 

Earthquake resistant design and 
construction of buildings — Code 
of practice (second revision) 

Steel door frames (first revision) 

Safety requirements for floor and 
wall openings, railings and toe 
boards (firstrevision) 

Code of practice for selection, 
installation and maintenance of 
timber doors and windows 

Recommendation for dimensions 
of spaces for human activities 

Code of practice for anti-termite 
measures in buildings 
Constructional measures (first 
revision) 

Pre-constructional chemical 
treatment measures (first 
revision) 

Treatment for existing buildings 
(firstrevision) 
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